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Refinement 



Mo Ka radiation 
fi = 0.18 mm~' 
T = 296 K 
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139394 measured reflections 
3531 independent reflections 
3180 reflections with / > 2a(l) 
R,„, = 0.021 
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wR(F 2 ) = 0.110 
S = 1.08 
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H atoms treated by a mixture of 
independent and constrained 
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Table 1 

Hydrogen-bond geometry (A, °) 




ratio = 14.7. 


D-H-A 


D—H 


H A D-A D-H-A 




N-H- Ol' 


0.790 (19) 


2.23 (2) 3.0039 (17) 167.7 (19) 



In the title molecule, C 17 H 2 oN0 3 P, the P atom is bonded in a 
distorted tetrahedral environment. The dihedral angle 
between the two phenyl rings is 23.52 (10)°. The phosphoryl 
and N— H groups are anti with respect to one another. The 
-CH2-CH2-CH2-CH2- sequence of atoms in the cyclopentyl 
ring is disordered over two sets of sites with refined 
occupancies of 0.574 (10) and 0.426 (10). In the crystal, 
molecules are linked via N— H- ■ 0=P hydrogen bonds to 
form extended chains along [010]. 

Related literature 

For a related structure, see: Pourayoubi et al. (2011). 




Experimental 

Crystal data 
C 17 H 20 NO 3 P 



Symmetry code: (i) x, y + 1, z. 

Data collection: APEX2 (Bruker, 2005); cell refinement: SAINT 
(Bruker, 2005); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
Mercury (Macrae et al, 2008); software used to prepare material for 
publication: SHELXTL (Sheldrick, 2008) and enCIFer (Allen et al, 
2004). 

Support of this investigation by Zanjan Branch, Islamic 
Azad University, is gratefully acknowledged. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: LH5228). 
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Acta Cryst. (2011). E67, ol378 [ doi:10.1107/S1600536811017028 ] 
Diphenyl (cyclopentylamido)phosphonate 

F. Sabbaghi, M. Pourayoubi, P. Zargaran, G. Bruno and H. Amiri Rudbari 
Comment 

We have already studied the crystal structure of a diphenyl(amido)phosphonate, (C6H50)2P(0)(NHCH2(2-C1C6H4) 
(Pourayoubi et al, 2011). Here, we report the synthesis and crystal structure of title compound. 

The P=0, P — O and P — N bond lengths are standard for (amido)phosphonate compounds. The P atom has a distorted 
tetrahedral configuration (Fig. 1) with the bond angles in the range of 99.72 (6)° [02-P-03] to 115.93 (6)° [Ol-P-02]. The 
phosphoryl group and the N-H unit are in an anti orientation with respect to each other which allows adjacent molecules to 
form extended chains along [010] via N — H - O(P) hydrogen bonds (Table 1). 



To a solution of (C6H50)2P(0)C1 in chloroform, a solution of cyclopentylamine (1:2 mole ratio) in chloroform was added 
at 273 K. After 4 h stirring, the solvent was removed and product was washed with distilled water. Single crystals were 
obtained from a solution of the title compound in CH3OH after slow evaporation at room temperature. 



The nitrogen bonded hydrogen atom was found in a differnce Fourier map and allowed to refine while all oth- 
er hydrogen atoms were placed in calculated positions with C-H = 0.93-0.98A and with Ui S0 (H) = 1.2U e q(C). The 
-CH2-CH2-CH2-CH2- sequence of atoms in the cyclopentyl ring are disordered over two sets of sites with refined occu- 
pancies 0.574 (10) and 0.426 (10). 



Experimental 



Refinement 



Figures 




Fig. 1. The molecular structure of the title compound with ellipsoids shown at the 50% 
ability level. The disorder is not shown. 



prob- 



{[(cyclopentylamino)(phenoxy)phosphoryl]oxy}benzene 



Crystal data 



C 17 H 20 NO 3 P 



F(000) = 672 
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M r = 317.31 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a = 18.0095 (4) A 
6 = 5.3471 (1) A 
c= 17.9387 (4) A 
P= 109.731 (1)° 

V= 1626.05 (6) A 3 
Z=4 



D x = 1.296 Mgm 3 

Mo ATct radiation, X = 0.71073 A 

Cell parameters from 9100 reflections 

9 = 2.3-32.9° 

H = 0.18 mm -1 

T=296K 

Irregular, colorless 

0.5 x 0.4 x 0.2 mm 



Data collection 



Bruker APEXII CCD 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

(p and co scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 2004) 
r min = 0.709, T max = 0.747 
139394 measured reflections 



3531 independent reflections 

3 1 80 reflections with / > 2a(I) 
^=0.021 

Qmax ~~ 27.0°, 0 m i n — 2.4° 

h = -23^23 

k = -6^6 
/= -22^22 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )] = 0.037 

wR(F 2 ) = 0.110 

S= 1.08 

3531 reflections 
240 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = V[o 2 (F 2 ) + (0.0497P) 2 + 0.5717P] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max = 0.04 

Ap max = 0.23 e A~ 3 

Ap min = -0.28eA" 3 



Special details 

Geometry. All s.u.'s (except the s.u. in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 
cell s.u.'s are taken into account individually in the estimation of s.u.'s in distances, angles and torsion angles; correlations between 
s.u.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell s.u.'s is 
used for estimating s.u.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted ic-factor wR and goodness of fit S are based on F 2 , conventional 
R- factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2o(F 2 ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 
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Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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Atomic displacement parameters (A 2 ) 
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Hydrogen-bond geometry (A, °) 

D—H-A D — H H-A D-A D—H-A 

N — H-Ol' 0.790 (19) 2.23 (2) 3.0039 (17) 167.7 (19) 
Symmetry codes: (i) x, y+l,z. 
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